Fifty-eight strains of nonphotochromogenic mycobacteria representing nine different serotypes were studied, including 38 strains of Mycobacterium avium and 20 strains of Battey bacilli. The lipids were extracted from whole cells, saponified with potassium hydroxide, and esterified with diazomethane. The fatty-acid profiles determined by gas-liquid chromatography included saturated fatty acids ranging from C8 to C24, plus some unsaturated analogues and a branched-chain acid.
The difficulty of identifying certain slowly growing nonphotochromogenic mycobacteria (group III) has led to designating them as a group by such terms as "Battey-avium complex" (9) , "avian-Battey group" (12) , "avian-like strains" (3) , and "mycobacteria of the avian group" (14) . These microorganisms have been discussed together as Mycobacterium intracellulare-M. avium, which are "not usually distinguished from one another" (8) . For convenience, we use the term "Battey-avian group" to include the Battey bacilli and M. aviun of all known serotypes.
Our interest in the fatty acids of the Batteyavian group was prompted by a study with gasliquid chromatography of the lipids of M. kansasii, in which it was found that all of 35 strains had an assortment of fatty acids different from those of M. avium, M. marinum, M. tuberculosis, and certain skotochromogens (15) . Also, other workers had reported that the fatty-acid proffles of five strains each of M. avium and Battey bacilli are similar (4, 6) . The purpose of this study was to reveal any similarities or differences between M. avium and Battey bacilli isolated from man and animals based on analysis of cellular fatty acids.
MATERIALS AND METHODS Microorganisms. The 58 strains were identified serologically by the method of Schaefer (10) , who kindly furnished the antisera. The serotypes and the sources are listed in Table 1 .
One loopful of a 10-day-old culture on LowensteinJensen medium was transferred to 300 ml of Proskauer-Beck liquid medium (Difco) in each of two 1,000-ml Erlenmeyer flasks. Duplicate or triplicate cultures were made for each organism to insure reliability of the analysis. All cultures were incubated at 37 C for 28 days in air containing 5.0% carbon dioxide; with each batch of specimens, a flask of uninoculated medium was included for control tests. At the end of 28 days, subcultures on LowensteinJensen medium were made from each flask; smears were made from growth in each flask and stained for acid-fast bacilli and with Gram stain to detect contamination.
Preparation of bacterial fatty acids for gas-liquid chromatography. The flasks of culture and the uninoculated media were autoclaved at a pressure of 15 lb for 5 min (121 C) and cooled to room temperature. Preliminary studies revealed that autoclaving had no effect on the fatty acid profiles of mycobacteria. Also, no fatty acids were detected in the uninoculated media. The cells were harvested by centrifugation in 50-ml tubes at 3,000 rev/min for 20 min at a radius of 20.0 cm.
The packed cells of each specimen (amounts varied from 5 to 15 ml) were suspended in a mixture containing 3.0 ml of 33.0% potassium hydroxide plus 15 the bacterial fatty acids were analyzed by gas chromatography; a hydrogen flame ionization detector (F-M model 500-1609) was used. The specimens were injected directly onto the chromatographic column. The columns were 6 ft (1.83 m) long and were packed with diethylene glycol succinate (15%) on siliconized Chromosorb G-AW (60 to 80 mesh) and with methyl silicone (SE-30) on Chromosorb W (60 to 80 mesh). The columns were operated isothermally at temperatures of 200 C and 250 C, respectively, with a detector temperature of 275 C. Fatty acids in the bacterial specimens were identified by comparison with retention times of known standards containing saturated and unsaturated fatty acids ( Fig. 1 and Table 2 ). The identification of unknown cellular fatty acids for which no standards were available was based on plots of the log of retention time versus the number of carbon atoms in each acid (Fig. 1) .
RESULTS
A chromatogram of the fatty-acid methyl esters present in a representative strain of Battey bacillus serotype Boone is shown in Fig. 2 Fig. 2 are given in Table 2 with corresponding standard deviations. The values represent relative mass units of fatty acids per sample. These units were determined by integration of strip-chart tracings obtained from chromatographic analysis of the fatty acids from bacterial cells. Relative mass units represent the amount of a specific fatty acid divided by the amount of the fatty acid (16:0) present in the mixture. Statistical analysis of the data, employing analysis of variance, shows that differences significant at the 0.01 level existed in the amount of the acid 14:0 (mean value) among the nine serotypes (Table 3 ). In addition, differences significant at the 0.01 level were found in various strains within the same serotype. These differences between isolates of the same serotype were larger than the differences due to laboratory error (Table 3) .
No differences significant at the 0.01 level were detected among the nine different serotypes in the amount of the fatty acid 16:1 (Table 4) . However, differences were present at the 0.01 level for different strains within serotypes (Table 4) .
Statistical analyses were made at the 0.01 level to determine differences among relative amounts of 18:0 (Table 5) , 18:1 (Table 6) , and 19B (Table   TABLE 5 (11, 12) ; however, the serological differences between M. avium and Battey bacilli do not relate necessarily to pathogenicity for chickens (1, 11, 17 
